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FONZHEEBBRKY 0.1mm F WK, LI
1000W B9 % JE % 4T Philips HPM-15 | & (N, #
PIEREREL.

2 BRI

2.1 ¥EEIZER(E-EINSH
2.1.1 BHEFAAMANE ZENSUESEHERE
B AR I % B bR (KR8 ) (HPAE-2) , Ii
A% S EETMAENHEN & TN
BHEATZEHMFEARABEM(SEENER
wH1:1), ERSEPAERT HA; XA
0.5mol/L #= ¥ KOH BB W & H MM, L H 2
MEREFBRNRG— LI AEHER
MESY® A CH,CL &M, mAER KOH ¥ ZE
b, B BRRI AR RETRE MAXK
MgSO, BAK , BREHEEIM =S HmAERME
BN, FHOCTHEMELEN IGHRFHEE
HEMENRREENS _REILE(E-B)
(HPAE-2-MAA) , Bit L&A 12 1~ W#E.
2.1.2 SE_PRANEKT MASHBRESRE
ENFRESERAFRE AR RESAIHLR
(W:-88) (HPAE-2) , LA VO ok W 5 9 93, 0 A48
¥ _HBMH(SEENERILY 1:1D), E#TH
EBMANERERP T T 60T B ¥, KA
0.5mol/L #5 % KOH W s HME , K 5 3
R {E RE P35 R B A — 2 B 4 ub s R EE A £ T
Sokmg, BN H N, N-—HEFREABEN,mA
2.5% 8 N,N-ZHEXENMEEN EHFETR
ERMEAHMERANRRE(SSX PR
MEEIR N 1:1),80C FlEIHk, HEREMRD b
F 10mgKOH/g, BI 18 2] 5 B 79 4% R M U o 12
M4 — {448 ST IL B (-6 ) (HPAE-2-PA).
2.1.3 T MEMEXHMARRERE #
212 E _FHMNEIT _RNERER
R MAERENSEERREENE R
B H 4L B (k-8 ) (HPAE-2-SA) , Her b b A

LFiR URHMARFETHAFERNGRRE
Ak B 3R = 8 XL R (-8 (HPAE-3-
SA),BR LEH 24 TR EANBRERENR
(A 2). 2 FEMHTRVLES WA 3 Hx.

45
35

25

Transmittance (%o)

-5 I 1 1
1800 1400 1000 300
v(cm')

Fig- 1 The IR spectra of HPAE-2-MAA before and
after UV irradiation
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Fig. 2 Ideal formula of modified-methacrylate HPAE-2
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Fig. 3 Computer simulations of HPAE-3-SA and linear epoxy acrylate formula
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Tablel C—C content in the samples( mmol/g)

Sample Theoreticat Experimental E/T
HPAE-2-MAA 5.04 4.54 0.90
HPAE-2-PA 2.16 1.86 0.86
HPAE-2-SA 2.40 2.16 0.90
HPAE-3-SA 2.30 2.15 0.94
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Fig. 4 Reaction rate and unsaturation conversion of
polymer with different molecular structures
3wt% D-1173,250W UV lamp, DSC measurements
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Fig. 5 Reaction rate and unsaturation conversion of
the 2nd and 3rd generation hyperbranched polymer
3wt% D-1173,250W UV lamp,DSC messurements
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Fig. 6 Unsaturation conversion by FTIR initiated by
3wt% D-1173 under 1000W UV lamp
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Fig. 7 Thermogravimetric analysis of UV cured HPAE-
2-SA film
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STUDY OF PHOTOPOLYMERIZATION CHARACTERISTICS OF
HYPERBRANCHED METHACRYLATED POLY(AMINE-ESTER)S

KOU Huiguang, SHI Wenfang

( Department of Applied Chemistry , University of Science and Technology of China , Hefei  230026)
Abstract  The hyperbranched methacrylated poly(amine-ester) oligomers synthesized from N,N-
diethylol-3-amine methylpropionate and 1,1,1-trimethylolpropane as an * initiator core ”, building
hyperbranched arms, end-capped glycidyl methacrylate and methacrylic anhydride, respectively, are very
reactive compounds which undergo fast polymerization by a radical mechanism at the presence of a
photofragmenting initiator under UV irradiation. The unsaturation conversion reaches to 70% in 2 s
irradiation and then to 85% in 8 s irradiation with 1LkW UV lamp HPM 15 from Philips at the distance of
100 mm from the sample measured by FT-IR. However,65% of the unsaturation conversion is obtained in
20 s irradiation with 250W UV medium pressure lamp measured by Photo-DSC. A kinetic study of the UV-
induced curing of the hyperbranched poly(amine-ester)s by evaluating the reaction rate and unsaturation
conversion with Photo-DSC has shown that methacrylic anhydried-modified oligomer without monomer
added has much higher photocuring speed and lower unsaturation conversion than that modified by glycidyl
methacrylate. The higher thermal properties of UV cured oligomer films with higher unsaturation
conversion have been obtained measured by TGA. The hyperbranched methacrylated poly{amine-ester)
prepolymers are very competitive with traditional linear ones used in radiation curable coatings, inks and
adhesives.
Key words Hyperbranched polymer, UV curing, Kinetics



